ABSTRACT PURPOSE: Malnutrition is prevalent in patients with advanced liver disease (LD) related to multifactorial causes. Fluid retention can underestimate the nutritional status based on anthropometric measures. We evaluated nutritional indicators and body composition (BC) in patients with liver cirrhosis and correlated them with LD severity.
Introduction
Hepatic cirrhosis (HC) is characterized by chronic and irreversible change in liver parenchyma, leading to alterations in both liver structure and in the functional capacity of hepatocytes.
Together, these changes result in progressive liver function loss, thus affecting nutritional status and body homeostasis in patients with HC to a varying degrees.
Protein caloric malnutrition (PCM) is highly prevalent in patients with terminal liver disease 1 . Roongpisunthinpong et al. 2 suggest that PCM prevalence in chronic hepatic disease is between 10% and 100%, it is dependent on its severity regardless of disease cause. However, Malnutrition is associated with high morbidity and mortality, influencing the short and long term patient survival.
Impairment of cellular and humoral immune response in patients with HC may contribute to increased risk for infections 3 , decreased quality of life and survival, increased length of hospitalizations and, therefore, increased hospital costs 4 .
The subjective global assessment proposed by Detsky et al. 5 has been considered a good approach for subjective assessment of patients with liver disease 6 , but water retention complicates its applicability since the estimated weight loss, which is part of this assessment, becomes impaired 7 .
In recent studies [8] [9] [10] , electrical bioimpedance (BIA) and its vectors in particular has been proposed for body composition analysis of patients with chronic liver disease 11 .
Electrical bioimpedance consists in the delivery of a lowintensity (below human perceptibility) electric current 12 which flows through the body by the ions movements 13 . The opposition offered by the body to the passage of an electric current is called electrical impedance 14, 15 , and it is inversely related to electrical conductivity.
Given the high prevalence of malnutrition and its relationship with morbidity and mortality in patients with liver cirrhosis as well as the absence of a gold-standard method for nutritional evaluation of these patients, we conducted the present study with the purpose to evaluate prospectively the nutritional indicators and body composition in patients with liver cirrhosis enrolled for liver transplantation and correlate them with disease severity. 
Methods
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g/dl and 40-57%, respectively) and females (12-16 g/dl and 37-47%, respectively).
Total lymphocyte count was interpreted according
to Blackburn et al. 20 , and values lower than 2000/mm 3 were classified as depletion. The cutoff value for albumin was <3.5 g/dl for depletion diagnosis.
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. The values were considered to be reduced when the results were lower than the mean minus two standard deviations.
Statistical analysis
The nutritional indicators were dichotomized into malnutrition and without malnutrition or with depletion and without depletion. 
Results
Alcoholic liver cirrhosis was more prevalent (32.6%), followed by the hepatitis C virus infection (25.6%). Alcoholic liver cirrhosis alone and mixed etiology (alcohol + virus C) was observed in 48.9% of the patients. was observed between liver disease severity and malnutrition by SGA (Table 2) . The correlation of BIA parameters with liver disease severity is shown in Table 3 and illustrated in Figures 1 and 2 . For many years, malnutrition has been related to worse clinical outcomes and higher incidence of complications such as ascites, hepatic encephalopathy and infections 22 , hepatorenal syndrome and diabetes mellitus. It is considered a risk factor for morbidity and mortality in short and long term before and after transplantation 23, 25 as well as in abdominal surgery 21 . A recent study by Sam and Nguyen 23 showed the association of PCM with longer hospitalization (8.7 days versus 5.7 days, p<0.0001), higher in-hospital mortality and a higher rate of readmissions. 
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As reported in other study 10 BIA relationship with body composition is indirect and not completely understood. On the other hand, PA has been negatively correlated as a prognostic factor in many conditions such as neoplastic disease, hemodialysis, chronic obstructive pulmonary disease, HIV, including decompensate liver cirrhosis [27] [28] [29] .
The correlation of vectors with severity was better with
Meld criteria, and Xc/H showed the greatest correlation. Since R is inversely proportional to the amount of water, it can be suggested that females present a smaller amount of body water than males, even in liver disease.
Based on the results, it seems appropriate to use brachial measures, such as AC, AMC, AMA and those of SGA in routine outpatient care for patients with chronic liver disease. Considering the Body Composition Analysis, the absolute values of vectors and PA can also be used either for a complementary nutritional assessment or primarily for monitoring patient's clinical outcomes.
Conclusions
The diagnosis of nutritional status varied according to the method used. Body mass index was less suitable for malnutrition detection. The nutritional indicators that best correlated with the severity criteria proposed by Child-Pugh were arm circumference, arm muscle circumference, arm muscle area and global assessment of nutritional status. Single-frequency bioimpedance for body composition analysis in cirrhotic patients must be cautiously used;
however, the use of primary vectors seems to be valid.
